Protein kinase A and C signaling induces bilirubin potentiation of GABA/glycinergic synaptic transmission in rat ventral cochlear nucleus neurons.
Previous studies have suggested that bilirubin can potentiate GABA/glycinergic synaptic transmission in lateral superior olivary nucleus neurons, but the cellular mechanism has not been defined. The present study evaluated the possible roles of protein kinase A (PKA) and C (PKC) in bilirubin potentiation of GABA/glycinergic synaptic transmission in rat ventral cochlear nucleus (VCN) neurons. VCN neurons were acutely isolated from postnatal 10-12-day-old (P10-12) rats and were voltage-clamped in whole-cell mode. Miniature inhibitory postsynaptic currents (mIPSC) frequencies, but not amplitude, were increased by bilirubin. Forskolin (PKA activator) and H-89 (PKA inhibitor) also individually increased mIPSCs frequency, with an additional increase induced by co-incubation with bilirubin and H-89. Pretreatment with forskolin blocked bilirubin potentiation. mIPSC frequency was not altered by phorbol 12,13-diacetate (PKC activator), but mIPSC frequency was increased following co-application of bilirubin. The mIPSC frequency was increased by chelerythrine (PKC inhibitor), and then further increased after the addition of bilirubin. Neither H-89, forskolin, nor PDA, nor their co-application with bilirubin affected mIPSC amplitudes of GABA-activated (I(GABA))/glycine-activated (I(gly)) currents, suggesting a presynaptic locus of activity. Chelerythrine decreased the mIPSC amplitudes and I(GABA)/I(gly), suggesting a postsynaptic locus of activity. These data suggest that both PKA and PKC can modulate GABA and glycine release in rat VCN neurons. Bilirubin facilitates transmitter release via presynaptic PKA activation, which might provide insight into the cellular mechanism underlying bilirubin-induced hearing dysfunction.